The Influence of Extreme pH Values 2,8 and 10,3 against Two Lactobacillus salivarius Strains Isolated from Dental Root Canal and Lactobacillus Probiotic Strains by DOBREA (POPESCU), Anca Alexandra et al.
Bulletin USAMV serie Veterinary Medicine/ Clinical sciences, 69(1-2)/2012 
Print ISSN 1843-5262; Electronic ISSN 1843-536X     
 
The Influence of Extreme pH Values 2,8 and 10,3 against Two Lactobacillus salivarius  
Strains Isolated from Dental Root Canal and  Lactobacillus Probiotic Strains 
 
Anca Alexandra DOBREA (POPESCU)1), C.  SAVU1), Mimi DOBREA1), G. 
MURARIU2), B. DIMITRIU3), Ruxandra STĂNESCU3), Iuliana GÂJÂILĂ1) 
 
1)Faculty of Veterinary Medicine Bucharest 
 
2)
 University ,,Dunarea de jos,, Galati, 3)Faculty of Dental Medicine Bucharest 
andrapopescu1984@yahoo.com 
 
Abstract. In this study the behavior of two Lactobacillus salivarius strains isolated from dental root 
canal (G1 and G2) and two Lactobacillus probiotic strains by intestinal origin (Lactobacillus 
salivarius probiotic and Lactobacillus rhamnosus GG) were investigated at two extreme pH values: 
2.8 and 10.3. 
After three hours of incubation in MRS broth pH 2.8 at 37ºC, 5%CO2 atmosphere, the 
probiotic strains recorded a continue decrease of CFU/ml with 68% for L. salivarius probiotic strains 
and 71% for LGG). The Lactobacillus salivarius strains isolated from dental root canal grown in the 
same condition recorded a decrease of CFU/ml after 2h incubation at 37°C as probiotic strains, but 
after the third hour of incubation CFU/ml increased 73% for G1 and 10% for G2, versus moment T2. 
Those two strains were better adapted in acidic conditions. 
The dental origin Lactobacillus salivarius strains G1 and G2 recorded a continue 
decrease of CFU/ml during 3h incubation at pH 10,3 (60% for G1, 99% for G2) as well as L. 
salivarius probiotic strain (83%). After the first hour of incubation the probiotic LGG strain 
grown at 10.3 pH has shown an increase of CFU/ml (43%) and then CFU/ml reduced by 94%, 
after the following two hours of incubation.    
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INTRODUCTION 
  
To the antimicrobial mechanism developed by mammalian hosts to inhibit microbial 
colonization and potential infections a major role have the following factors: digestive 
enzymes, stomach acid, defensin secretion and bile production contribute. Gut-associated 
lactobacilli have evolved to withstand their hosts’ antimicrobial defenses (2, 3). The acid-
tolerance and bile-resistant properties of intestinal Lactobacillus isolates are very important 
for maintaining viability during gastrointestinal transit, and are desirable attributes of an 
orally administered probiotic (3, 4). 
Some strains of Lactobacillus salivarius can survive and proliferate under acidic (pH 
2) conditions (1). This is an evolutionary consequence of occupying an intestinal niche and 
surviving gastric transit. A condition for selection of candidate probiotics for oral 
consumption is the ability of the strain to withstand low pH. This is necessary to ensure that 
the bacterium will survive gastric transit en route to the intestines (3).  
In this work we propose to study the behavior at extreme pH values of two 
Lactobacillus salivarius strains isolated from dental root canal and two Lactobacillus 
probiotic strains. 
 
MATERIALS AND METHODS 
 
In this experiment two Lactobacillus salivarius strains isolated from dental root canal 
(G1 and G2) and two Lactobacillus probiotic strains by intestinal origin (Lactobacillus 
salivarius probiotic and Lactobacillus rhamnosus GG) were used. The pure growth from four 
strains in MRS liquid medium and OD 600 was determined spectrophotometrical and ranged 
between 0,2...0,3. 100 µl of growth were transferred into 10 ml MRS pH 2,8, and than the 
media were incubated at 37°C in 5% CO2 atmosphere, for 1h (T1 moment), 2h (T2 moment) 
and 3h (T3 moment).  The CFU Lactobacillus/ml for the moment T0 (before incubation) and 
for T1, T2 and T3 moments was determined.  For pH 10,3, the same method was applied 
using MRS pH 10,3. 
 
RESULTS AND DISCUSSIONS 
 
 The obtained results regarding the behavior of Lactobacillus strains at pH 2.8 are 
shown in tab 1 and fig. 1. 
 During of three hours of incubation in MRS pH 2.8, the number CFU 
Lactobacillus/ml of probiotic strains decreased  from 5.97x105 at 1.93x105 for Lactobacillus 
salivarius probiotic strain and from 1,75x105 at 0,51x105 for LGG. 
 The same behavior was observed at Lactobacillus salivarius strains isolated from 
dental root canal in first two hours of incubation when the number CFU Lactobacillus/ml 
decreased from 2.2x105 at 1.57x105 for G1 strain and from 4.46x105 at 2.31x105 for G2 strain. 
After the third hour of incubation the CFU Lactobacillus/ml increased from 1,57x105 to 
3.17x105 for G1 strain and from 2.31x105 at 2.76 x105 for G2 strain.  
 
Tab 1 
The dynamic of Lactobacilllus CFU/ml in MRS pH 2.8 
Moment L.salivarius probiotic G1 G2 LGG 
UFC/ml   % UFC/ml   % UFC/ml   % UFC/ml % 
T0  5,97 x105 100 2,2 x105 100 4,46x105 100 1,75x105 100 
T1 4,35 x105 72 2,03x105 92 2,98x105 66 1,49x105 85 
T2 2,98 x105 49 1,57x105 71 2,31x105  51 0,75x105 42 
T3 1,93 x105 32 3,17x105 144 2,76x105  61 0,51x105 29 
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Fig. 1. The percentage representation of CFU Lactobacillus/ml at pH 2.8 before incubation (T0) and 
after 1h (T1), 2h (T2) and 3h (T3) incubation at 37°C  
 The obtained data regarding the behavior of Lactobacillus strains at pH 10.3 are 
shown in tab 2 and fig. 2. 
 During the first hour of incubation in MRS pH 10.3, the number CFU 
Lactobacillus/ml of LGG strain increased  from 1.75x105 at 2.51x105 and then, it decreased 
from 2.51x105 at 0.11x105 during of the following two hours, while the number CFU/ml of 
Lactobacillus salivarius probiotc strain decreased during whole period from 5.97x105 
1.07x105. 
Lactobacillus salivarius strains isolated from dental root canal behaved at pH 10.3 as 
Lactobacillus salivarius probiotic strain and the number CFU Lactobacillus/ml decreased  
from 2.2x105 at 0.88x105 for G1 strain and from 4.46x105 at 0.47x105 for G2 strain.  
 
Tab 2 
The dynamic of Lactobacilllus CFU/ml in MRS pH 10.3 
 
Moment L.salivarius 
probiotic 
G1 G2 LGG 
 UFC/ml   % UFC/ml   % UFC/ml   % UFC/ml % 
T0  5,97 x105 100 2,2 x105 100 4,46x105 100 1,75x105 100 
T1 4,58 x105 76 1,89x105 85 2,62x105 58 2,51x105 143 
T2 2,6 x105 43 1,1x105 50 0,98x105  22 0,77x105 44 
T3 1,07 x105 17 0,88x105 40 0,47x105  1 0,11x105 6 
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Fig. 2. The percentage representation of CFU Lactobacillus/ml at pH 10.3 before incubation (T0) and 
after 1h (T1), 2h (T2) and 3h (T3) incubation at 37°C.  
 
CONCLUSIONS 
 
1. The probiotic strains recorded a continue decrease of CFU/ml at pH 2.8 after 3h 
incubation at 37°C (the reducing of CFU/ml was 68% for L. salivarius probiotic strain and 
71% for LGG). 
2. The Lactobacillus salivarius strains isolated from dental root canal grown in the same 
conditions recorded a decrease of CFU/ml after 2h incubation at 37°C as probiotic strains, but 
after the third hour of incubation CFU/ml increased 73% for G1 and 10% for G2, versus 
moment T2. Those two strains were better adapted in acidic  conditions. 
3. At pH 10.3 the dental origin Lactobacillus salivarius strains G1 and G2 recorded a 
continue decrease of CFU/ml during 3h incubation (60% for G1, 99% for G2 as well as L. 
salivarius probiotic strain 83%). 
4. The probiotic LGG strain grown at 10.3 pH has shown an increase of CFU/ml (43%) 
after the first hour of incubation and then CFU/ml reduced by 94%, after the following two 
hours of incubation (versus moment T0). 
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